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THREE DIMENSIONAL PROFILING OF AN ELASTIC HOT MELT 
PRESSURE SENSITIVE ADHESIVE TO PROVIDE AREAS OF 
DIFFERENTIAL TENSION 

BACKGROUND OF THE INVENTION 

The use of elastomeric materials to form elasticized areas in the 
design and construction of disposable absorbent articles is well known. Typically, 
such elasticized areas are formed by bonding elastomeric materials, such as natural 
or synthetic rubber, to the other components from which such disposable absorbent 
articles are formed. Generally, the elastomeric materials will be bonded to the 
absorbent article while the elastomeric materials are in a stretched condition. Upon 
relaxation, the elastomeric materials will operate to gather the components of the 
disposable absorbent articles to which they are attached. In this manner, 
elastomeric leg cuffs and waist gathers can be formed. 

Attaching elastomeric materials to a disposable absorbent article 
while said elastomeric materials are in a stretched condition may be, from a 
manufacturing perspective, a difficult step to accomplish. Moreover, such 
elastomeric materials are typically attached to the disposable absorbent article 
through the use of adhesives such as hot melt adhesives. However, the presence of 
such adhesive has been found to reduce or eliminate the retractive forces exerted 
by such elastomeric material in the area in which the adhesives contact the 
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elastomeric material and the disposable absorbent article to which they are 
attached. 

The need for increased fit and comfort of disposable absorbent 
garments has resulted in the development of elastomeric films having differential 
elasticity, or so called targeted elastic zones. Films or materials constructed to 
have targeted elastic zones, or areas of differential tension when stretched, are 
disclosed in copending U.S. Application Serial No. 09/855,194, filed 14 May 2001, 
and of common ownership herewith. The incorporation of the differential elasticity 
of targeted elastics into films has furthered the ease of manufacture and resulted in 
improved comfort, functionality, and appearance. Other elastomeric films have 
been developed which are desirable in several aspects for the manufacture of 
absorbent garments. As disclosed in U.S. Patent No. 6,245,050, issued 12 June 
2001 to Odorzynski et al., of common ownership herewith, an elastomeric film for 
use in disposable absorbent articles is taught which is a pressure sensitive adhesive 
and which provides liquid barrier properties with some vapor transmission. These 
films are hot melt extruded pressure-sensitive adhesives sometimes referred to as 
EBA (Elastic Barrier Adhesive). 

In order to further improve the economy of manufacture and 
processability of the garments and the overall fit and comfort of such garments, it 
would be desirable to have a targeted elastic material that is easily manufactured as 
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a targeted elastic film, is adhesive to other garment components with minimal 
processing steps, and which provides a liquid barrier suitable for use in the critical 
leakage areas of garment openings such as the leg holes or waist area of an 
undergarment pant structure. 

SUMMARY OF THE INVENTION 

The elastomeric material of the present invention is, at a first level, a 
pressure sensitive adhesive elastomeric film with differential elasticity owing to a 
differential thickness of material in its "Z" direction, i.e. perpendicular to the major 
X-Y plane of the film, with the film further being a liquid barrier. According to 
one embodiment the film will also exhibit some vapor transmission. The targeted 
elastic zone of the film may further be enhanced by providing different 
compositions of elastomer within discrete areas of the film. 

The present invention is directed in some embodiments to an elastic 
laminate using such film, especially as used for a garment having one or more 
garment openings for the wearer's waist, legs, arms, and the like. The elastic 
laminate may combine the film with additional material such as facing sheets, to 
make a single composite material, sometimes referred to as a targeted elastic 
material ("TEM") having a targeted elastic zone of relatively higher tension, which 
may be aligned with the garment opening or openings for increased comfort and 
better fit and functionality of the garment. 

KCC-2101 4 14/S 



Docket No.: KCC-16,705 



The film, or a laminate using the film, may have a substantially 
homogeneous appearance, and does not have separately manufactured elastic 
components fused together. Rather the film is manufactured from a hot melt 
extrusion process as an integral unit. The present invention possesses inherent 
advantages of the hot melt manufacturing process, 

A film according to the present invention will have different elastic 
properties at different regions, and exhibit greater elastic tension or greater 
elongation, or both, in a selected region of the film. In one embodiment this may 
come from a single composition which is hot melt extruded through a shaped die to 
impart different Z axis dimensions across the X-Y plane of the film. In another 
embodiment the different Z axis dimensions may result from coextrusion of two 
different compositions with similar overall properties but having different elasticity 
to impart further differential elasticity to the film. 

The film of the present invention provides good adhesion to 
surrounding fabric, provides processing advantages such as ease of manufacture 
and handling, and provides good post-processing appearance. Furthermore, the 
film can be produced according to the present invention without the use of a 
separately manufactured or attached elastic band, and provides easier and less 
expensive manufacture of garments than those having previously known elastic 
systems. 
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With the foregoing in mind, it is a feature and advantage of the 
invention to provide an easily manufactured and handled elastomeric film material 
having regions of differential elasticity, which can serve as a pressure-sensitive 
adhesive and a liquid barrier, and the use of such a film with a garment having at 
least one elastic region. 

The present invention will be described in detail with respect to an 
elasticized containment gasket utilized in a disposable absorbent garment such as a 
diaper, although the person having ordinary skill in the art will recognize that the 
present invention will have numerous applications in the field of fabrics, garment 
construction, and disposable absorbent articles manufacture, including but not 
limited to, incontinence products, catamenial products, medical wraps and 
garments. Because the present invention gives the garment designer freedom to 
accurately place elastomerics with preselected areas of differential tension, the 
overall fit and functionality of a garment can be more closely tailored to a variety 
of garment designs. 

The present invention may be used to create gasketing around neck 
openings, arm openings, wrist openings, waist openings, leg openings, ankle 
openings, and any other opening surrounding a body part wherein fluid transfer 
resistance is desirable. 



KCC-2101 



6 



14/S 



Docket No.: KCC-16,705 



In another aspect, the present invention is directed to a disposable 
absorbent article having a length and a width and defining first and second waist 
portions and first and second longitudinal marginal portions. The absorbent article 
comprises the following components: a backsheet layer, a topsheet layer, and an 
absorbent structure located between said topsheet layer and said backsheet layer. 
The disposable absorbent article further includes at least one elasticized area 
formed from an elastomeric, hot melt, pressure-sensitive adhesive film having 
areas of differential elasticity, and a first component and a second component, said 
first and second components being adhered to one another by said elastomeric, hot 
melt, pressure-sensitive adhesive film. The elastomeric, hot melt, pressure- 
sensitive adhesive film having differential tension and the elasticized area formed 
therewith may have one or more of the following properties: 

A. an adhesive bond strength sufficient to adhere the first and second 
components together during use of said disposable absorbent article; 

B. an elongation in one area of the elastomer of at least 50 percent; 

C. a retractive force in one area of the elastomer of less than 400 
grams force per 2.54 cm (1.0 inch) width at 90 percent elongation; 

D. a viscosity of less than 70,000 centipoise at 177 degrees C; and 

E. a cold flow value in one area of the elastomer of less than 20 
percent at 54 degrees C. 
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DEFINITIONS 

The terms "elastic" and "elastomeric" are used interchangeably to 
mean a material that is generally capable of recovering its shape after deformation 
when the deforming force is removed. 

The term "gasket" or "gasket region" refers to a region of a garment 
which exhibits a moderate level of elastic tension against a wearer's body during 
use, and which restricts the flow of liquid and other material through a garment 
opening between the inside and outside of the garment. The term "fluid sealing 
gasket" is synonymous with these terms. 

The term "targeted elastic regions" refers to isolated, often relatively 
narrow regions or zones in a single material or composite layer, which have greater 
elastic tension and/or elongation than adjacent or surrounding regions. 

The term "elastic tension" refers to the amount of force per unit 
width required to stretch an elastic material (or a selected zone thereof) to a given 
percent elongation. 

The term "elongation" refers to the capability of an elastic material to 
be stretched a certain distance, such that greater elongation refers to an elastic 
material capable of being stretched a greater distance than an elastic material 
having lower elongation. 
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The term "low tension zone" or "lower tension zone" refers to a zone 
or region in a material having one or more areas with low elastic tension 
characteristics relative to a high tension zone, when a stretching or biasing force is 
applied to the material. Thus, when a biasing force is applied to the material, the 
low tension zone will stretch more easily than the high tension zone. At 50% 
elongation of the fabric, the high tension zone may exhibit elastic tension at least 
10% greater than the low tension zone. The terms "high tension zone" and "low 
tension zone" are relative, and the material may have multiple zones of different 
tensions. 

The term "nonwoven fabric or web" means a web having a structure 
of individual fibers or filaments which are interlaid, but not in an identifiable 
manner as in a knitted fabric. 

As used herein, the term "spunbond fibers" refers to small diameter 
fibers which are formed by extruding molten thermoplastic material as filaments 
from a plurality of fine, usually circular capillaries of a spinneret as taught, for 
example, by U.S. Patent 4,340,563 to Appel et al. and U.S. Patent 3,802,817 to 
Matsuki et al. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 illustrates a disposable absorbent article according to the 
present invention. 

FIG. 2 is a cross-sectional view taken along line 2-2 of FIG. 1 . 

FIG. 3 illustrates an EBA film as known in the art. 

FIG. 4 illustrates one shape of an EBA film with regular sides 
according to the present invention which provides differential elasticity through a 
variable Z axis dimension. 

FIG. 5 illustrates another shape of an EBA film with a cross section 
of rounded crenellations at irregular spacing according to the present invention 
which provides differential elasticity through a variable Z axis dimension. 

FIG. 6 illustrates another shape of an EBA film with a staggered 
cross section revealing bilateral sides of the film which have been co-extruded of 
different material compositions according to the present invention to provide 
differential elasticity through a variable Z axis dimension. 

FIG. 7 illustrates another shape of an EBA film with a variable Z axis 
dimension through alternatively depositing more material in the film at even 
intervals along the direction of manufacture. 

FIG. 8 illustrates another shape of an EBA film with a variable Z axis 
dimension through deposition of more material in a serpentine mound along the 
direction of manufacture. 
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FIG. 9 illustrates a containment gasket of the diaper of Fig. 1 
utilizing a laminate according to the present invention with an area of high tension 
on the outer edge of the containment gasket. 

FIGS. 10-13 illustrate, in top and cross sectional views, a 
differentially tensioned section of EBA film having nonwoven facing layers. 

FIG. 14 illustrates a shape of an EBA film with a variable Z axis 
dimension as produced for Example 4 herein. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A film according to the present invention is used efficaciously with a 
disposable absorbent article. The term "disposable absorbent article" refers to 
disposable articles intended to absorb body fluids. Examples of disposable 
absorbent articles include diapers, adult incontinence products, training pants, 
feminine napkins, wound dressings, and the like. For ease of understanding, much 
of the following description will be made in terms of a disposable diaper. 
Nonetheless, it is to be understood that the present invention may be suited for use 
on any disposable absorbent article. 

The disposable absorbent article of the present invention can best be 
understood by reference to FIG. 1 in which a disposable infant diaper 10 is 
illustrated. The disposable diaper 10 comprises the following components: a 
backsheet 12, a topsheet layer 14, and an absorbent structure 16 located between 
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the backsheet layer 12 and the topsheet layer 14. The diaper 10 has a length in the 
direction of arrow 18 and a width in the direction of arrow 20. The diaper 10 
further comprises a first waist portion 22 and a second waist portion 24. As used 
herein, the first and second waist portions are those portions of diaper 10 which are 
generally located at the waist of a wearer when the diaper is in place on the 
wearer's body. The diaper 10 further defines a first longitudinal marginal portion 
26 and a second longitudinal marginal portion 28. The diaper 10 further includes 
mechanical fastening tabs 30 comprising hook material 32 and a loop material 34 
adapted to releasably engage with the hook material 32. 

The backsheet layer 12 may comprise a material which is either 
liquid permeable or liquid impermeable. It is generally preferred that the backsheet 
layer 12 be formed from a material which is substantially impermeable to liquids. It 
is also desirable that the backsheet layer 12 be thin and flexible to improve 
consumer acceptance. For example, a typical backsheet layer can be manufactured 
from a thin plastic film or other flexible liquid-impermeable material. Examples of 
the material from which backsheet layer 12 may be formed include a polyethylene 
film having a thickness of from about 0.012 millimeter (0.5 mil) to about 0.051 
millimeter (2.0 mils). If it is desired to present the backsheet layer 12 with a more 
clothlike feeling, the backsheet layer 12 may comprise a polyethylene film having 
a nonwoven web laminated to the outer surface thereof such as a spunbond web of 

KCC-2101 12 14/S 



Docket No.: KCC-16,705 



polyolefin fibers. For example, a polyethylene film having a thickness of about 
0.015 millimeter (0.6 mil) may have thermally laminated thereto a spunbond web 
of polyolefin fibers, which fibers have a thickness of about 1.5 to 2.5 denier per 
filament (dpf), which nonwoven web has a basis weight of about 24 grams per 
square meter (0.7 ounce per square yard). Methods of forming such clothlike 
backsheet layers are known to those skilled in the art. 

Further, the backsheet layer 12 may be formed of a nonwoven or 
woven fibrous web layer which has been constructed or treated to impart a desired 
level of liquid impermeability to selected regions adjacent to the absorbent 
structure 16. Still further, the backsheet layer 12 may optionally be composed of a 
microporous, "breathable" material which permits vapors to escape from the 
absorbent structure 16 while preventing liquid exudates from passing through the 
backsheet layer 12. 

The topsheet layer 14 of the disposable diaper 10 desirably presents a 
body-facing surface which is compliant, soft feeling, and nonirritating to the 
wearer's skin. Further, the topsheet layer 14 may be less hydrophilic than the 
absorbent structure 16, to present a relatively dry surface to the wearer, and may be 
sufficiently porous to be liquid permeable, permitting liquid to readily penetrate 
through its thickness. A suitable topsheet layer 14 may be manufactured from a 
wide selection of web material such as porous foams, reticulated foams, apertured 

KCC-2101 13 14/S 



Docket No.: KCC-1 6,705 



plastic films, natural fibers (for example, wood or cotton fibers), synthetic fibers 
(for example, polyester or polypropylene fibers), or a combination of natural or 
synthetic fibers. The topsheet layer 14 is suitably employed to help isolate the 
wearer's skin from liquids held in the absorbent structure 16. 

Various woven and nonwoven fabrics can be used for the topsheet 
layer 14. For example, the topsheet layer may be composed of a meltblown or 
spunbond web of polyolefin fibers. The topsheet layer may also be a bonded- 
carded web composed of natural and/or synthetic fibers. The topsheet layer may be 
composed of a substantially hydrophobic material. The hydrophobic material may, 
optionally, be treated with a surfactant or otherwise processed to impart a desired 
level of wettability and hydrophilicity. In a particular embodiment of the present 
invention, the topsheet layer 14 comprises a nonwoven, spunbond, polypropylene 
fabric composed of about 2.0 - 5.0 denier per filament fibers formed into a web 
having a basis weight of about 22 grams per square meter and a density of about 
0.06 gram per cubic centimeter. The fabric may be surface treated with about 0.28 
weight percent of surfactant commercially available from Rohm and Haas 
Company under the trade designation Triton X-102. 

The absorbent structure 16 of the diaper 10 may suitably comprise a 
matrix of hydrophilic fibers, such as a web of cellulosic fluff, mixed with particles 
of a high-absorbency material commonly known as superabsorbent material. In a 
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particular embodiment, the absorbent structure 16 comprises a mixture of 
superabsorbent hydrogel-forming particles and wood pulp fluff. The wood pulp 
fluff may be exchanged with a synthetic, polymeric, meltblown fiber or with a 
combination of meltblown fibers and natural fibers. The superabsorbent particles 
may be substantially homogeneously mixed with hydrophilic fibers or may be 
nonuniformly mixed. Alternatively, the absorbent structure 16 may comprise a 
laminate of fibrous webs and superabsorbent material or other suitable means of 
maintaining a superabsorbent material in a localized area. 

The high-absorbency material can be selected from natural, synthetic 
and modified natural polymers and materials. The high-absorbency materials can 
be inorganic materials, such as silica gels, or organic compounds, such as 
crosslinked polymers. The term "crosslinked" refers to any means for effectively 
rendering normally water-soluble materials substantially water insoluble, but 
swellable. Such means can include, for example, physical entanglement, 
crystalline domains, covalent bonds, ionic complexes, ionic associations, 
hydrophilic associations such as hydrogen bonding, and hydrophobic associations 
or Van de Waal forces. 

Examples of synthetic, polymeric, high-absorbency materials include 
the alkaline metal and ammonium salts of poly (acrylic acid) and poly (methacrylic 
acid), poly (acrylamides), poly (vinyl ethers), maleic anhydride copolymers with 
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vinyl ethers and alpha-olefins, poly (vinyl pyrrolidone), poly (vinyl morpholinone), 
polylvinyl alcohol), and mixtures and copolymers thereof. Further polymers 
suitable for use in the absorbent structure include natural and modified natural 
polymers, such as hydrolyzed acrylonitrile-grafted starch, acrylic acid grafted 
starch, methylcellulose, carboxymethylcellulose, hydroxypropylcellulose, and the 
natural gums, such as alginates, xanthan gum, locust bean gum, and the like. 
Mixtures of natural and wholly or partially synthetic absorbent polymers can also 
be used in the present invention. 

The high-absorbency material may be in any of a wide variety of 
geometric forms. As a general rule, it is preferred that the high absorbency 
material be in the form of discrete particles. However, the high absorbency 
material may also be in the form of fibers, flakes, rods, spheres, needles, or the 
like. As a general rule, the high absorbency material is present in the absorbent 
structure in an amount of from about 5 to about 100 weight percent based on total 
weight of the absorbent structure 16. 

Specific examples of disposable diapers suitable for use in the 
present invention, and other components suitable for use therein, are disclosed in 
the following U.S. patents and U.S. patent applications: U.S. Patent No. 4,798,603 
issued January 17, 1989, to Meyer et al.; U.S. Patent No. 5,176,668 issued January 
5, 1993, to Bernardin; U.S. Patent No. 5,176,672 issued January 5, 1993, to 
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Bruemmer et al.; U.S. Patent No. 5,192,606 issued March 9, 1993, to Proxmire et 
al.; U.S. Patent No. 5,415,644 issued May 16, 1995, to Enloe; U.S. Patent No. 
5,509,915, issued April 23, 1996 to Hanson et al., and U.S. Patent No. 6,245,050, 
issued June 12, 2001 to Odorzynski et al. Other suitable components include, for 
example, containment gaskets or flaps 35 and waist flaps. 

The disposable absorbent articles of the present invention may 
include at least one elasticized area formed from an elastomeric, hot melt, pressure- 
sensitive adhesive film having differential tension, a first component, and a second 
component, the first and second components being adhered to the elastomeric, hot 
melt, pressure-sensitive adhesive film. The elastomeric, hot melt, pressure-sensitive 
adhesive film and the elasticized area formed therewith may have one or more of 
the following properties: 

A. an adhesive bond strength sufficient to adhere the film to said first 
and second components during use of said disposable absorbent article; 

B. an elongation in one area of at least 50 percent; 

C. a retractive force in one area of less than 400 grams force per 2.54 
cm(1.0 inch) width at 90 percent elongation; 

D. a viscosity of less than 70,000 centipoise at 177 degrees C.(350 
degrees F.) and 

E. a cold flow value in one area of less than 20 percent at 54 degrees 
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C. 

As used herein, reference to an adhesive bond strength refers to the 
strength of the bond adhering said first and second components together. The 
adhesive bond strength can be quantified by the amount of force required to 
separate the first and second components from one another according to the test 
method set forth below in connection with the examples. The elastomeric, hot 
melt, pressure-sensitive differential tension adhesive film of the present invention 
suitably has an adhesive bond strength, as determined by the test method set forth 
below in connection with the examples, of at least 100 grams force per inch (2.54 
cm) width, suitably of at least 200 grams force per inch (2.54 cm) width, 
alternatively of at least 400 grams force per inch (2.54 cm) width, alternatively of 
at least from about 200 grams force per inch (2.54 cm) width to about 700 grams 
force per inch width. 

As used herein, reference to the elongation of the elasticized area 
formed with the elastomeric, hot melt, pressure-sensitive differential tension 
adhesive film refers to the elongation of the elasticized area and is suitably 
determined as set forth below in connection with the examples. The elasticized area 
formed with the elastomeric, hot melt, pressure-sensitive differential tension 
adhesive film suitably has at least a portion with an elongation of at least 50 
percent, alternatively of at least 150 percent, alternatively of from about 50 percent 
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to about 250 percent. 

As used herein, reference to the retractive force of the elasticized area 
formed with the elastomeric, hot melt, pressure-sensitive differential tension 
adhesive film refers to the retractive force exhibited by at least one portion of the 
elasticized area one minute after stretching to 90% of the elongation of the 
elasticized area, and is suitably determined as set forth below in connection with 
the examples. At least a portion of the elasticized area suitably has a retractive 
force of less than about 400 grams force per inch (2.54 cm) width, alternatively of 
less than about 275 grams force per inch (2.54 cm) width, alternatively of from 
about 100 grams force per inch (2.54 cm) width to about 250 grams force per inch 
(2.54 cm) width. 

As used herein, reference to the viscosity of the elastomeric, hot melt, 
pressure-sensitive differential tension adhesive film refers to the viscosity, in 
centipoise at 176 degrees C. (350 degrees F.) as determined by a Brookfield Model 
DV-111 Programmable Rheometer (spindle size of 27) commercially available from 
E. Johnson Engineering & Sales Co., Elmhurst, 111. 60126. A suitable test method 
is set forth in American Society for Testing and Materials (ASTM) test method D- 
3236. The elastomeric, hot melt, pressure-sensitive differential tension adhesive 
films of the present invention suitably have a viscosity of less than 70,000 
centipoise at 176 degrees C. (350 degrees F.), alternatively of less than 50,000, 
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alternatively of from about 20,000 to about 35,000. This low viscosity enables the 
use of hot melt extrusion equipment which can be easier to use than typical 
thermoplastic material screw driven extrusion equipment. 

Reference to the cold flow value of the elasticized area formed with 
the elastomeric, hot melt, pressure-sensitive adhesive film refers to the amount of 
elastic composite growth after the elasticized area has been exposed to a 
temperature of 54 degrees C. for a period of 24 hours. The cold flow values of the 
elasticized areas are suitably determined as set forth below in connection with the 
examples. At least a portion of the elasticized area formed with the elastomeric, 
hot melt, pressure-sensitive differential tension adhesive films of the present 
invention suitably have a cold flow value of less than about 20 percent, 
alternatively of less than 15 percent, alternatively of from about 5 percent to about 
10 percent. 

A number of elastomeric components are known for use in the design 
and manufacture of disposable absorbent articles. For example, disposable 
absorbent articles are known to contain elasticized leg cuffs, elasticized waist 
portions, elasticized containment gaskets, and elasticized fastening tabs. Thus, 
with reference to FIG. 1, the elasticized areas of the disposable absorbent articles 
according to the present invention may form elasticized leg cuffs 36, waist elastics 
38, elasticized fastening tabs 40, and elasticized containment gaskets 35. That is, 
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the elastomeric, hot melt, pressure-sensitive differential tension adhesive films of 
the present invention may be used in, or as, components of the disposable diapers 
to form, without limitation, the elasticized areas 42, 44, 45 and 46 indicated as 
defining elasticized leg cuff 36, waist elastics 38, containment gaskets 35 and 
elasticized fastening tabs 40, respectively. 

The disposable absorbent articles of the present invention need only 
have one elasticized area formed from an elastomeric, hot melt, pressure-sensitive 
differential tension adhesive film. The elasticized areas are suitably formed by 
incorporating the hot melt, pressure-sensitive adhesive film to one or more 
components of the disposable absorbent article. For example, the elasticized hot 
melt, pressure-sensitive differential tension adhesive films may be applied to a first 
component such as the backsheet 12, the topsheet 14, the absorbent structure 16 or 
a carrier sheet, or the like, which first component may then be brought into contact 
with and adhered to a second component of the diaper by applying pressure to the 
film. The second component may be a separate component or may be a different 
portion of the first component. For example, the elastomeric, hot melt, pressure- 
sensitive differential tension adhesive film may be applied to the backsheet 12 
which is then adhered to the topsheet 14 to form an elasticized area which 
functions as a leg 36 or waist 38 elastic, or the topsheet 14 may be folded in 
various manners to create integral leg cuffs with the film contained therein. 

KCC-2101 21 14/S 



Docket No.: KCC-16,705 



Alternatively, the elastomeric, hot melt, pressure-sensitive adhesive film may be 
applied to a thin carrier or facing sheet which is applied to the backsheet 14 or 
topsheet 12 to form a separate elasticized component such as a barrier flap, or 
containment gasket 35, not integrally created with the backsheet or topsheet. It is 
also contemplated that the film may be used by itself as a functional component of 
the diaper without additional facing material. 

If the elastomeric, hot melt, pressure-sensitive differential tension 
adhesive film is applied directly, or via a carrier sheet, to one or more components 
of a disposable absorbent article without first being stretched, the component(s) to 
which it is applied may need to be capable of being stretched in a least one 
direction in order to produce an elasticized area. For example, the component 
could be necked, or gathered, in order to allow it to be stretched after application of 
the elastomeric, hot melt, pressure- sensitive differential tension adhesive film. 
Various post treatments, such as treatment with grooved rolls, which alter the 
mechanical properties of the garment component, are also suitable for use. 

After being applied to the disposable absorbent article, the 
elastomeric, hot melt, pressure-sensitive differential tension adhesive film typically 
contracts to gather the components of the disposable absorbent article to which it is 
attached. The elastomeric, hot melt, pressure-sensitive differential tension 
adhesive films are capable not only of introducing differential degrees of elasticity 
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to the disposable absorbent article, but are also capable of providing a construction 
adhesive function. That is, the pressure-sensitive adhesive films can adhere 
together the components of the disposable absorbent article to which they are in 
contact. Thus, in one embodiment, it is preferred that the elasticized area formed 
from the elastomeric, hot melt, pressure- sensitive differential tension adhesive film 
described above be free of other adhesive materials, preferably of both other 
adhesive materials and other elastomeric materials. It is also possible that the 
elastomeric, hot melt, pressure-sensitive differential tension adhesive films do not 
constrict upon cooling but, instead, tend to retract to approximately their original 
dimension after being elongated during use of the product. This may necessitate 
that the component of the disposable absorbent article to which the elastomeric, hot 
melt, pressure-sensitive differential tension adhesive film is attached be capable of 
being elongated in at least one direction. 

As known in the art, a flat film 50 as seen in FIG. 3 has been 
contemplated for use as an EBA (elastic barrier adhesive) film layer. By applying 
the elastomeric, hot melt, pressure-sensitive differential tension adhesives to the 
disposable absorbent article in the form of a film, the elasticized area 42 (e.g., in 
Fig. 1) may be created. The film of the known art was taught to have a thickness of 
about 0.001 inch to about 0.05 inch, alternatively of from about 0.001 to about 0.01 
(about 0.00254 cm to about 0.0254 cm), and a width of from about 0.05 inch, to 
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about 3.0 inches (about 0.127 cm to about 7.62 cm), alternatively of from about 0.5 
inch to about 1.5 inches (about 1.27 cm to about 3.81 cm). The film of the known 
art can impart barrier properties to the elasticized area formed therewith, however 
it will not impart differential elasticity to the area as in the present invention. 

Suitable elastomeric, hot melt, pressure-sensitive adhesives for the 
making of the films of the present invention comprise elastomeric polymers, 
tackifying resins, plasticizers, oils and antioxidants. Such elastomeric, hot melt, 
pressure-sensitive adhesives are available from Bostik-Findley, Inc., Wauwatosa, 
Wisconsin under the trade designations H2503 and H2504 or others cited herein. 

FIG. 2 illustrates a cross-sectional view taken along line 2-2 of FIG. 

1. 

Test Methods 
Adhesive Bond Strength 

The adhesive bond strength of an elasticized area according to the 
present invention is determined as follows. A test sample of the elasticized area is 
cut from the absorbent product. The elasticized area preferably has the dimensions 
of 2.0 inches wide by 4.0 inches long (5.08 cm by 10.16 cm). If the elasticized 
area is not this large, the largest sample possible (but less than 2.0 inches by 4 
inches) is used for testing. It is not necessary for the sample to be tested to have an 
elastomeric, hot melt, pressure-sensitive differential tension adhesive film located 
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continuously across the length and/or width of the sample. Thus, for example, if 

the elastomeric, hot melt, pressure-sensitive differential tension adhesive film is 

applied between first and second components in an intermittent application, a test 

sample having the stated length and width can be cut from the product so as to 

encompass that area of the elasticized area having generally the greatest coverage 

of the elastomeric, hot melt, pressure-sensitive differential tension adhesive film 

across its width and length. The adhesive film bond strength is determined through 

the use of a tensile tester such as a SINTECH tensile tester commercially available 

from the Sintech Co., Carry, N.C., Model No. II. A 90 degree peel adhesion test is 

run in order to determine the grams of force needed to pull apart the first and 

second components of the elasticized area. Such a test method is generally 

described in Pressure Sensitive Tape Counsel Test Method 1. Specifically, 1.25 

inches (3.175 cm) or more of the 4 inch length of the test sample has the first and 

second components peeled apart. The first component is then clamped in the upper 

jaw of the tensile tester, and the second component is clamped in the lower jaw of 

the tensile tester. The tensile tester is set to the following conditions: 

Crosshead Speed: 300 millimeters per minute 

Full-scale load: 5,000 grams 

Start measurements: 10 millimeters 

Gauge Length: (Jaw spacings) 1.0 inch (2.54 cm) 



KCC-2101 



25 



14/S 



Docket No. : KCC- 16,705 



The Sintech tensile tester is then engaged. The test is terminated after 
approximately 100 millimeters on a 2 inch by 4 inch sample. Twenty data points 
per second are collected for a total of about 400 data points. The average of these 
data points is reported as the adhesive film bond strength. The results from the 
tensile tester are normalized to a sample having a width of 1 inch. At least three 
test samples are subjected to the above testing with the results being averaged and 
normalized to produce the reported adhesive film bond strength. 
Elongation 

The elongation of an elasticized area according to the present 
invention is suitably determined as follows. A 1 inch wide by 4 inch long 
elasticized area is provided. The central 3 inch (7.62 cm) area of the sample is 
marked. The test sample is then stretched to its maximum length, and the distance 
between the marks is measured and recorded as the "stretched to stop length." The 
percent elongation is determined according to the following formula: 

stretched to stop length (in inches) -3 ^ 
3 

If a 1 inch by 4 inch elasticized area is not available, the largest 
sample possible (but less than 1 inch by 4 inch) is used for testing with the test 
method being adjusted accordingly. 



KCC-2101 



26 



14/S 



Docket No. : KCC- 16,705 



Retractive Force 

The retractive force of an elasticized area according to the present 
invention is determined on a test sample having a width of 1 inch and a length of 3 
inches. A test apparatus having a fixed clamp and an adjustable clamp is provided. 
5 The adjustable clamp is equipped with a strain gauge commercially available from 
S. A. Mieier Co. under the trade designation Chatillon DFIS2 digital force gauge. 
The test apparatus can elongate the test sample to a given length. One longitudinal 
end of the test sample is clamped in the fixed clamp of the test apparatus with the 
opposite longitudinal end being clamped in the adjustable clamp fitted with the 

10 strain gauge. The test sample is elongated to 90 percent of its elongation (as 
determined by the test method set forth above). The retractive force is read from 
the digital force gauge after 1 minute. At least three samples of the elasticized area 
are tested in this manner with the results being averaged and reported as grams 
force per inch width. 

15 Cold Flow 

The cold flow properties of the elasticized area according to the 
present invention are determined on a test sample having a width of 1 inch and a 
length of 3 inches. The test sample is placed in an aging room at a temperature of 
54 degrees C. for 24 hours. At the end of that time, the test sample is removed 
20 from the aging room and the length of the test sample is measured and recorded as 
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the "aged length. 11 The percent cold flow is determined by the following formula: 

[(Aged length minus original length)/original length]times 100. 

Examples of known laminates using EBA films are set forth in Examples 1-3 

below. 

Example 1 

An elastomeric, hot melt, pressure-sensitive adhesive available from 
Bostik-Findley, Inc. under the trade designation of H-2504 was processed through 
a Nordson hot melt glue system (available from the Nordson Corporation) at a 
temperature of 350 degrees F. The material was passed through a slot die having a 
width of 6 inches and a uniform thickness of 8 mils. The elastomeric, hot melt, 
pressure-sensitive adhesive film was then formed on a chill roll having a 
temperature of 56-57 degrees F. traveling at a speed of 6 feet per minute. The 
elastomeric, hot melt, pressure-sensitive adhesive film was then stretched to 
approximately 575-600% of its length and was brought into contact with two webs 
of material. The first web of material was a 0.5 ounce per square yard, 2 denier per 
filament polypropylene spunbond material, thermally bonded to a 0.4 mil (0.3 
ounce per square yard) cast film. The second web of material was a pointbonded 
carded web of 2-2.5 denier per filament side by side polyethylene/polypropylene 
bicomponent fibers having a basis weight of 0.7 ounce per square yard. Both web 
materials had a width greater than the quenched elastomeric, hot melt, pressure- 
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sensitive adhesive film. The quenched elastomeric, hot melt, pressure-sensitive 
adhesive film was placed between the two web materials and run through a 
compression roll having a nip pressure of 100 pounds per square inch. The 
elastomeric, hot melt pressure-sensitive adhesive film was bonded to the film side 
5 of the first web. The finished laminate was allowed to retract and was collected. 
The finished laminate had the following properties; an adhesive bond strength of 
655.2 grams per one inch width; an elongation of 150 percent; a 125 gram 
retractive force and a cold-flow value of 0 percent. 
Example 2 

10 An elastomeric, hot melt, pressure-sensitive adhesive available from 

Bostik-Findley, Inc. under the trade designation H-2504 was processed through a 
Nordson hot melt glue system at a temperature of 350 degrees F. The material was 
passed through a slot die having a width of 6 inches and a uniform thickness of 8 
mils. The elastomeric, hot melt, pressure-sensitive adhesive film was then placed 

15 on a chill roll having a temperature of 56-57 degrees F. traveling at a speed of 6 
feet per minute. The elastomeric, hot melt, pressure-sensitive adhesive film was 
then stretched approximately 575-600 percent of its length and was brought into 
contact with two pointbonded, bonded carded webs of 2-2.5 denier per filament 
side-by- side polyethylene/polypropylene bicomponent fiber webs having a basis 

20 weight of 0.7 ounce per square yard. The quenched elastomeric, hot melt, 
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pressure-sensitive adhesive was located between the two web materials and run 
through a compression roll having a nip pressure of 100 pounds per square inch. 
The finished laminate was allowed to retract and was collected. The finished 
laminate had the following properties; an adhesive bond strength of 457.8 grams 
per one inch width; an elongation of 160 percent; a 133 gram retractive force; and a 
cold- flow value of 8.3 percent. 
Example 3 

An elastomeric, hot melt, pressure-sensitive adhesive available from 
Bostik-Findley, Inc., under the trade designation of H-2503 was processed through 
a Nordson hot melt glue system at a temperature of 375 degrees F. The material 
was passed through a slot die having a width of 6 inches and a uniform thickness of 
approximately 3 mils. The elastomeric, hot melt, pressure-sensitive adhesive was 
then placed on a chill roll having a temperature of 56-57 degrees F. traveling at a 
speed of approximately 20 feet per minute. The elastomeric, hot melt, pressure- 
sensitive adhesive was then stretched 575 percent of its length and was brought 
into contact with two webs of polypropylene spunbond material having a basis 
weight of 0.7 ounce per square yard and being formed from 3 denier per filament 
fibers. Both spunbond materials have a width greater than the quenched 
elastomeric, hot melt, pressure-sensitive adhesive. The quenched elastomeric, hot 
melt, pressure-sensitive adhesive was placed between the two spunbond layers and 
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passed through a compression nip roll having a nip pressure of 100 pounds per 
square inch. The finished laminate was allowed to retract and was collected. The 
finished laminate had the following properties; an adhesive bond strength of 612 
grams per one inch width; an elongation of 105 percent; a 116 gram retractive 
force; and a cold-flow value of 8.3 percent. 

The films made according to the above Examples 1-3 can be suitably 
modified during hot melt processing, typically through use of different die 
structures as evidenced by the film structures of FIGS. 4-8 described below, to 
produce at least two different dimensions in the Z axis of the film to produce the 
advantages of the present invention. 

Example 4 

A first, flat-profiled film such as seen in Fig. 3, and a second, 
differential profiled film such as seen in Fig. 14, were produced from elastomeric, 
hot melt, pressure-sensitive adhesive, available from Bostik-Findley, Inc., of 
Wauwatosa, WI under the trade designation HX-2695-01, as processed through a 
Nordson hot melt glue system at a temperature of 380 degrees F. The base layer 
was passed through a slot die having a width of 6 inches and a uniform thickness of 
10 mils. For the second film, a second 10 mil layer, about three-eighths inch wide 
was added to the base layer to create the differential profile. The elastomeric, hot 
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melt, pressure-sensitive adhesive films were then placed on a chill roll having a 
temperature of 56-57 degrees F. traveling at a speed of 10 feet per minute. The 
elastomeric, hot melt, pressure-sensitive adhesive films were then stretched 
approximately 500 percent of their length and brought into contact with two 
polypropylene spunbond nonwoven webs having a basis weight of 0.5 ounce per 
square yard. The quenched elastomeric, hot melt, pressure-sensitive adhesive films 
were located between the two web materials and run through a compression roll 
having a nip pressure of 60 pounds per square inch. The finished laminates were 
stretched and cut into two inch wide sample strips. The first laminate had an 
elongation of 290 percent; and a 162 gram retractive force. The second laminate 
had an elongation of 346 percent; and a 240 gram retractive force. Adhesive bond 
strengths and cold-flow values were not measured but are believed to be 
comparable to the other examples. 

Referencing FIG. 4, there is illustrated an EBA film 52 having a 
variable Z axis dimension, with the X, Y and Z axis directions being indicated by 
arrows 60, 83 and 54 respectively, according to the present invention. FIG. 4 
illustrates one shape of an EBA film with regular sides which provides differential 
elasticity and tension through a variable Z axis dimension. The thin side 56 of the 
film 52 will provide less tension than the thick side 58 of the film thus resulting in 
a differential elasticity over the width of the film in the X-axis direction 60. 
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FIG. 5 illustrates another shape of an EBA film 62 with a cross 
section through the X axis direction 60 showing rounded crenellations, collectively 
64, placed in two groups of two crenellations separated by a distance in the X axis 
direction 60, with each group having a different spacing between its crenellations 
to provide differential elasticity through a variable Z axis dimension. Various 
shapes and spacings of crenellations may be utilized to achieve the purposes of the 
present invention. 

FIG. 6 illustrates another shape of an EBA film 66 with a cross 
section through the X axis direction 60 showing staggered bilateral halves of the 
film 68, 70 of different height which have been co-extruded of different material 
compositions such as Bostik-Findley, Inc. formulations H2503 and H2504 to 
provide differential elasticity through a variable Z axis dimension and through the 
different elasticity inherent in the two different formulations. The demarcation line 
between the bilateral halves may be somewhat exaggerated from actual coextrusion 
hot melt processing to clearly illustrate the halves. 

FIG. 7 illustrates another shape of an EBA film 72 with a cross 
section through the Y axis direction 83 showing a variable Z axis dimension 
created through alternatively depositing more material to form mounds, 
collectively 74, in the film 72 at even intervals along the direction of manufacture 
in the Y-axis direction 83 by varying the pressure of the hot melt feed pump. 
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Various shapes and spacings of mounds 74 may be utilized to achieve the purposes 
of the present invention. The demarcation line between the mounds 74 and the 
more planar aspect 78 of the film may be somewhat exaggerated from actual hot 
melt extrusion processing to clearly illustrate the mounds 74. 

FIG. 8 illustrates another shape of an EBA film 80 with a cross 
section through the X axis direction 60 showing a variable Z axis dimension 
created through deposition of more material in a mound 82 displaced in a 
serpentine curve through the X-Y place of the film 80 and extending in the Y axis 
direction 83, i.e., along the direction of manufacture through use of a moving gate 
on the hot melt die structure. Through this configuration, differential tension may 
also be exerted along more than one axis of the film 80. 

FIG. 9 schematically illustrates one leg containment gasket 35 of the 
diaper 10 of Fig. 1 utilizing a laminate 84 according to the present invention. 
Outer facing material 86 and inner facing material 88 are adhered to the pressure 
sensitive differential tension adhesive film 52 of Fig. 5 having a first thin 
dimension 56 of low tension near the absorbent structure 16 of the diaper 10 and a 
second thicker dimension 58 of high tension towards the outer, or free edge 90 of 
the gasket 35. The facing materials 86, 88 may be any material or materials 
suitable to the function of the gasket 35 such as spun bond nonwovens which will 
not irritate the body of the wearer 92. As known in the art, a diaper 10, upon 
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becoming loaded with a fluid, will sag under the force of gravity away from the 
body of the wearer 92. Through provision of a differential elastic with an area of 
higher tension on the free end of the gasket 35, the gasket 35 is made to extend 
transversely to the main body of the diaper 10 thereby providing gasketing and 
preventing leakage to the exterior of the diaper. The garment designer of ordinary 
skill will appreciate that the areas of high tension elastic may be selectively placed 
according to the dictates of fit and appearance for the particular elasticized area or 
component of a particular style of garment. 

Referencing Figs. 10-13, and Fig. 1, a differential tension area of the 
diaper 10 (Fig. 1), such as an area of leg elastic 36 (Fig. 1), is illustrated in 
isolation from the diaper 10, with Fig. 10 being a top view corresponding to a 
portion of the left hand side of the view of Fig. 1, and Figs. 11-13 being cross- 
sectional views taken along line A- A, B-B, and C-C of Fig. 10, respectively. 
Referencing particularly Figs. 10 and 13, the pressure sensitive differential tension 
elastomer adhesive film 94 has nonwoven facings, illustrated for example by 
topsheet 14 and backsheet 12. The thin dimension 56 of the elastomer 94 can be 
placed so as to be proximal absorbent section 16 of the diaper 10 (Fig. 1) while the 
thicker dimension 58 of the elastomer 94 would be placed near the first 
longitudinal marginal portion 26 of the diaper 10 (Fig. 1). Referencing Figs. 10 
and 1 1, the area of higher tension, i.e. the thicker dimension 58 of the elastomer 94, 
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has exerted a higher tensioning force in returning to the relaxed state on both the 
nonwoven topsheet 14 and the nonwoven backsheet 12 resulting in higher and 
more closely spaced rugosities, collectively 96, being formed in the nonwovens as 
seen in the cross sectional view of Fig. 11 taken along line A- A of Fig. 10. 
Referencing Figs. 10 and 12, the area of lower tension, i.e. the thinner dimension 
56 of the elastomer 94, has exerted a lower tensioning force in returning to the 
relaxed state on both the nonwoven topsheet 14 and the nonwoven backsheet 12 
resulting in lower and more widely spaced rugosities, collectively 98, being formed 
in the nonwovens as seen in the cross sectional view of Fig. 12 taken along line B- 
B of Fig. 10. 

While the present invention has been described in terms of the 
specific embodiments set forth herein, those skilled in the art will recognize 
numerous variations and alterations thereof which are intended to be within the 
scope of the claims appended hereto. 



KCC-2101 



36 



14/S 



